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A
ssessment is an indispensable aspect of academic
life  a natural partner to curriculum and a cen-
tral component in medical education (1). Aside
from its core objective of gauging student performance,
assessment is also crucial for documenting the attainment
of learning outcomes, verifying medical competence and,
ultimately, minimizing risks to patients arising from an
unsatisfactory knowledge base (2).
For ‘traditional’ written exams, it is crucially impor-
tant to generate high-quality multiple-choice questions
(MCQs) for formative and summative assessments (3).
In both applications, MCQs should promote effective
learning that, in turn, prepares trainees for safe and com-
petent clinical practice. As such, there is an increasing
need for MCQs that examine declarative and procedural
knowledge, since both are essential in assessing knowl-
edge from a different perspective.
Declarative knowledge MCQs are defined as ques-
tions that assess ‘pure recall’ of specific isolated pieces of
knowledge such as facts, definitions, terminologies, con-
cepts, etc. (4). An example of a declarative knowledge
MCQ will be: which organ of the body produces insulin?
Onthecontrary,procedural knowledge MCQsaredefined
as questions that assess ‘problem-solving skills’ in under-
standing concepts, assembling knowledge from across
varying scientific disciplines, making rational predictions,
applying critical judgments, arriving at conclusions, and
deciding on thebest course of actions (4). An example of a
procedural knowledge MCQ will be: a 55-year-old patient
who presented with high-grade fever, significant weight
loss of 15%, excessive night sweats, lower abdominal pain
and massive volume of blood in stools. What is the best
next step in the management of this patient?
To properly process procedural knowledge in reaching
conclusions or to make wise clinical judgments, medical
students must have a solid foundation of declarative
knowledge upon which to build (4). However, in achiev-
ing this, educators must minimize the ‘blunt’ short-term
memorization of declarative knowledge, which neither
results in actual learning nor clinically-useful application.
In summary, MCQs tapping declarative knowledge
should be given equal credence (with procedural knowl-
edge MCQs) in curricular assessments.
Reflecting current trends, formal assessments of proce-
duralknowledge areimportantin honing problem-solving
and critical-thinking skills (5), as well as nurturing the
development of life-long learning. However, such proce-
dural knowledge should itself be assessed on more than
mere short-term knowledge retention  focusing instead
on the comprehension and long-term retrieval of scientific
knowledge readilyapplicable to a range ofproblem-based,
real-life clinical situations. Moreover, MCQs measur-
ing procedural knowledge should encourage the use of
higher-level cognition geared towardcritical appraisal and
problem-solving skills.
With regards to MCQs targeting procedural knowl-
edge, it is important to construct questions that explore
a deeper understanding of basic science content which
demand the use of higher-order thinking skills to inte-
grate such knowledge with other scientific principles
in vis-a-vis relevant, clinically-oriented contexts. These
practices, in turn, promote longer-term retention of
knowledge and prepare medical students for competent
patient care.
While crafting declarative knowledge MCQs is fairly
simple, structuring procedural knowledge MCQs can be
challenging (6). Using short-answer questions (SAQs)
requiring problem-solving is one method that allows for
the integration of basic and clinical science (7)  and can
explore students’ knowledge application, problem-solving
skills, clinical reasoning abilities, critical appraisal capa-
cities and management proficiencies in the context of
clinically-based cases. Of course, as with the measurement
of any construct, the use of multiple assessment methods
is advisable (1).
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measuring knowledge gain. Rather, it is also aprocess that
can significantly guide and organize students’ learning
(8) into surface (memorizing facts), deep (understanding
concepts) or strategic (assessment-driven) approaches (9).
To exemplify, declarative knowledge MCQs typically
promote surface learning, whereas procedural knowl-
edge MCQs are capable of promoting deep learning.
Obviously, in medical training, the latter is most desiredas
it allows for the application of theoretical knowledge
to clinical practice and, hence, promotes the learning of
procedural knowledge.
MCQs, if properly formatted, are a valuable means
of guiding students toward the desired learning out-
comes, and can help to ensure competent physicians
who can integrate scientifically-correct (declarative) with
scientifically-sound (procedural) knowledge.
References
1. Epstein RM. Assessment in medical education. N Engl J Med
2007; 356: 38796.
2. Larsen DP, Butler AC, Roediger HL 3rd. Test-enhanced learning
in medical education. Med Educ 2008; 42: 95966.
3. Bauer D, Holzer M, Kopp V, Fischer MR. Pick-N multiple
choice-exams: a comparison of scoring algorithms. Adv Health
Sci Educ Theory Pract 2011; 16: 21121.
4. Case SM, Swanson DB. Constructing written test questions for
the basic and clinical sciences. Philadelphia, PA: National Board
of Medical Examiners; 2002.
5. Rivo R. Managed health care: implications for the physician
workforce and medical education. JAMA 1995; 274: 7125.
6. Bridge PD, Musial J, Frank R, Roe T, Sawilowsky S. Measure-
ment practices: methods for developing content-valid student
examinations. Med Teach 2003; 25: 41421.
7. Schuwirth LW. How to write short cases for assessing problem-
solving skills. Med Teach 1999; 21: 14450.
8. Reid WA, Duvall E, Evans P. Relationship between assessment
results and approaches to learning and studying in year two
medical students. Med Educ 2007; 41: 75462.
9. Ramsden P, Entwistle N. Effects of academic departments on
students’ approaches to studying. Brit J Educ Psychol 1981; 51:
36883.
*Ahmed Abu-Zaid
College of Medicine, Alfaisal University
P.O. Box 50927, Riyadh 11533
Saudi Arabia
Tel: 966 566 305 700
Fax: 966 1 215 7777
Email: aabuzaid@live.com
Ahmed Abu-Zaid and Tehreem A. Khan
2
(page number not for citation purpose)
Citation: Med Educ Online 2013, 18: 21132 - http://dx.doi.org/10.3402/meo.v18i0.21132